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Abstract. The ideal technique for measuring temperature should be rapid, painless, reproducible and accurately
reflect the core temperature. While axillary temperature is commonly used because of convenience and safety,
there are conflicting reports abouts its accuracy. To determine whether axillary temperature can act as a
surrogate for oral/rectal temperatures, a prospective comparative study was conducted. The axillary and rectal
temperatures (Group 1 : infants < 1 year age) and axillary and oral temperatures (Group 2 : children 6-14 years
age) were compared using mercury-in-glass thermometers. Various tests of agreement were applied to the data
obtained. Rectal and axillary temperatures for infants agreed well; the mean difference (95% limits of
agreement) between the two being 0.6°C (-0.3°C, 1.4°C). Similarly, the mean difference (95% limits of
agreement) between oral and axillary measurements for children aged 6-14 years was observed to be 0.6°C
(-0.4°C, 1.4°C). Axillary temperature appears to be an acceptable alternative to rectal/oral temperature

measurements in children. [Indian J Pediatr 2000; 67 (8) : 571-574]

Key words : Temperature measurements; Axillary; Tests of agreement

Measurement of temperature is probably the com-
monest clinical procedure performed in a sick child.
The ideal technique for measuring temperature
should be rapid, painless, reproducible and accurate-
ly reflect the core body temperature. Rectal and oral
temperatures are considered to provide an accurate
approximation of core temperature'. However, a rec-
tal temperature measurement is inconvenient, un-
pleasant and potentially dangerous in young chil-
dren. Oral temperature measurement requires coop-
eration of the child, which might not be forthcoming
in a young child. Axillary temperature measurement
is commonly used, as it is safe and convenient; how-
ever, there are conflicting reports about its accuracy.
There is no universally accepted additive factor to
predict rectal/oral temperature using axillary temper-
ature.

Various studies have addressed this question in
the past. A large number of studies have used inap-
propriate analysis?®. Studies®!" which have used the
proper tests of agreement’? have used mainly elec-
tronic thermometers and have been done in infants.
However, majority of the health care settings use
mercury-in-glass thermometers.
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The present study was performed to determine
whether axillary temperature measurement can serve
as an alternative for rectal/oral temperatures using
mercury-in-glass thermometers in infants and older
children.

MATERIALS AND METHODS

The study was conducted in the pediatric wards, out-
patient department and emergency services at AIIMS
from February to June 1998. For the purpose of com-
paring axillary and rectal temperatures, infants < 1
year age were recruited (Group 1). Children between
6 and 14 years of age were studied for comparison of
axillary and oral temperatures (Group 2). Preterm ne-
onates, children with local area infection, peripheral
circulatory failure or diarrhea were excluded.

The mercury-in-glass thermometers used for the
study were calibrated in a water bath that was adjust-
ed to 37°C using a standard thermometer (the ther-
mometers used in the study showed temperatures
within 0.1°C of the correct temperature). The ambient
temperature was also recorded.

The rectal temperatures (in Group 1) were meas-
ured at depth of 2 cm in neonates and 3 cm in infants
older than 4 weeks for 3 minutes’. Oral temperatures
were recorded (in Group 2) by positioning the bulb
of the thermometer in the sublingual pocket for 3
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Fig. 1. Agreement between rectal and axillary temperatures.

minutes. Axillary temperature was obtained in all the
subjects (Groups 1 and 2 ) by placing the bulb of mer-
cury-in-glass thermometer midway between anterior
and posterior axillary folds for 3 minutes’. The two
temperatures were taken consecutively, by two dif-
ferent observers. In addition, the nutrition status and
the diagnosis were also recorded. Data about the oral
intake prior to the oral measurement was recorded
for children in Group 2.

The data was analyzed using intercooled version
of STATA 5.0 software. The axillary temperature was
correlated to the rectal ( Group 1) and the oral (Group
2) temperatures. Paired differences between the two
temperatures were calculated for the two groups sep-
arately. The limits of agreement were calculated us-
ing the method suggested by Bland and Altman'.

RESULTS

A. Comparison of axillary and rectal temperatures in
infants (Group 1)

Eighty-one infants (boys 49, girls 32) were studied;
the mean age was 5.3 months. Thirty percent of the
infants sought care for fever alone, 16% had lower
respiratory tract infection, and 25% had upper respi-
ratory tract infection. All infants had clothing appro-
priate for the weather; none of them was bundled.
The rectal temperature in these infants varied be-
tween 36.0°C and 40.7°C (mean 38.4°C + 1.1°C). The
axillary temperatures ranged from 36.0°C to 40.5°C
(mean 37.9°C = 1.02°C).

The mean of the paired differences between rectal
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and axillary temperatures was 0.6°C (0.4°C), the
range being -0.5°C to 2.0°C. Ninety five percent of the
differences were between -0.3°C and 1.4°C (Fig. 1).
There was a high degree of positive correlation (r =
0.93) between the rectal and axillary temperatures
(Fig. 1). The following linear relationship between
rectal and axillary temperatures was derived from re-
gression analysis:

.Rectal temperature = 0.99 x axillary temperature +
0.82.

Corrected axillary temperatures were obtained by
adding 0.6°C to the measured axillary temperature.
This had sensitivity of 98% and specificity of 90% for
diagnosing fever (rectal temperature >38°C).

B. Comparison of axillary and oral temperatures in
children 6-14 years of ages (Group 2)

Axillary and oral temperatures were recorded in
80 children of the age group of 6-14 years. The oral
temperatures ranged from 35.9°C to 39.5°C (mean
37.4°C £ 0.7°C). The axillary temperatures varied be-
tween 35.4°C to 39.3°C. (mean 36.9°C + 0.8°C).

The mean (SD) of paired differences between the
oral and axillary temperatures was 0.6°C (0.5°C), the
range being —0.5°C to 2°C. The 95% limits of agree-
ment were -0.4°C and 1.4°C (Fig. 2). The following
linear equation was obtained by regression analysis (r
= (0.83) to establish a relation between oral and axil-
lary temperatures (Fig. 2) : Oral temperature = 0.7 x
axillary temperature +11.49.
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Fig. 2. Agreement between
DISCUSSION

We have found a high degree of agreement between
rectal and axillary temperatures in infants and be-
tween oral and axillary temperatures in older chil-
dren. The 95% limits of agreement for rectal and axil-
lary temperatures were between -0.3°C and 1.4°C.
Similarly, for oral and axillary temperatures, the 95%
limits of agreement were 0.4°C and 1.4°C. We also ob-
served that corrected axillary temperatures had high
sensitivity and specificity in diagnosing fever in in-
fants.

Using similar analysis, other workers have shown
that axillary temperature is an acceptable alternative
to rectal measurement though the differences be-
tween the two were variable*!''. However, in most of
the studies, the emphasis was given on neonates and
often, electronic thermometers were used. In our
study, both infants and older children were studied
and mercury-in-glass thermometers were used, as
these are the ones commonly utilized. In other stud-
ies, axillary and rectal temperatures were compared
using sensitivity and specificity analysis or correla-
tion analysis®’ and in these studies, axillary tempera-
tures was found to be inaccurate. Correlation analysis
is inappropriate as it simply measures the strength of
relationship between two measurements, and not the
agreement between them'. Sensitivity and specificity
are inappropriate methods of analysis as they ignore
the degree of difference between two measurements.

The available studies comparing oral and axillary
temperature in children*® have used inappropriate
analyses for agreement (correlation or sensitivity /
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specificity). These studies had suggested that axillary
temperature was a poor predictor of oral tempera-
ture.

Rectal measurements are greatly influenced by the
depth of insertion of the thermometer'*; this may be
difficult to control in routine practice. Axillary tem-
perature is less likely to be affected by variations in
technique.

As temperature varies from person to person and
with age™, great accuracy in temperature measure-
ment may not be necessary. Our study suggests that
axillary temperature measurement is an acceptable
alternative to rectal/oral measurements. An attempt
should be made to determine the normal range of ax-
illary temperatures for children in different age
groups. This will lead to the proper definition of fever
using axillary temperatures.
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